Magnocellular hypothalamic system and its interaction with the hypothalamo-pituitary-adrenal axis.
The hypothalamo-neurohypophyseal system plays a key role in maintaining homeostasis and in regulation of numerous adaptive reactions, e.g., endocrine stress response. Nonapeptides vasopressin and oxytocin are the major hormones of this system. They are synthesized by magnocellular neurons of the paraventricular and supraoptic hypothalamic nuclei. Magnocellular vasopressin is known to be one of the main physiological regulators of water-electrolyte balance. Its importance for control of the hypothalamo-pituitary-adrenal axis has been widely described. Magnocellular oxytocin is secreted predominantly during lactation and parturition. The complex actions of oxytocin within the brain include control of reproductive behavior and its involvement in central stress response to different stimuli. It's neuroendocrine basis is activation of the hypothalamo-pituitary-adrenal axis: corticotropin-releasing hormone is synthesized in parvocellular neurons of the paraventricular hypothalamic nuclei. The transitory coexpression of vasopressin in these cells upon stress has been described. Glucocorticoids, the end products of the hypothalamo-pituitary-adrenal axis have both central and peripheral actions. Their availability to target tissues is mainly dependent on systemic levels of corticosteroid-binding globulin. Intrinsic expression of this protein in different brain regions in neurons and glial cells has been recently demonstrated. Regulation of the hypothalamo-pituitary-adrenal axis and hypothalamo-neurohypophyseal system is highly complex. The role of both systems in the pathogenesis of various chronic ailments in humans has extensively been studied. Their disturbed functioning seems to be linked to various psychiatric, autoimmune and cardiovascular pathologies.